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Although  nutritionally  balanced  formulations,  largely  based  upon  nutrient  requirements  of 
domestic  cats,  are  commercially  available  for  many  zoo  carnivores,  some  choose  to  use 
whole  prey  as  a  part  or  all  of  certain  captive  feeding  programs.  Whole  prey  are  similar  in 
physical  form  to  the  natural  diet  of  some  carnivores,  and  are  commonly  presumed  to  meet 
nutrient  requirements  as  long  as  nearly  all  soft  tissues  and  some  bones  (or  other  calcified 
tissues)  are  consumed.  This  use  has  the  potential  to  positively  influence  behavior,  and  may 
have  positive,  indifferent,  or  negative  effects  on  health.  Prey  sizes  offered  are  commonly 
related  to  consumer  body  size.  Prey  species  offered  tend  to  relate  to  documented  or 
perceived  natural  feeding  habits  and/or  individual  animal  preferences.  Little  consideration 
has  been  given  to  differences  in  nutrient  composition  associated  with  prey  species,  age,  sex, 
and  diet."^'^"^'^^  Further,  origin,  handhng,  and  storage  methods  influence  the  nutritional  value 
and  healthfulness  of  prey.  These  issues,  as  well  compositional  data,  are  discussed  in  the 
following  sections. 


Whole  prey  items,  when  used,  often  constitute  the  most  expensive  part  of  a  carnivore  diet. 
Thus,  it  is  important  that  methods  of  procurement,  receipt,  handling,  and  storage  preserve 
their  nutritional  value  and  maximize  the  benefits  of  their  use. 


A  partial  list  of  whole  prey  vendors  is  provided  in  Appendix  1  (inclusion  does  not 
necessarily  imply  endorsement).  Additionally,  local  research  facilities  are  sometimes  willing 
to  donate  laboratory  animals  to  zoos  as  food  for  carnivores. 

Prey  suppliers  should  house,  manage,  and  ship  their  animals  in  conformity  with  the 
Animal  Welfare  Act  (Public  Law  89-544),  first  passed  in  1966  and  amended  in  1970,  1976, 
1985,  1990,  and  2002  (see  http://www.aphis.usda.gov/ac).  Medical  care  of  prey  species 
should  be  appropriate  to  ensure  that  these  animals  will  not  be  a  source  of  parasites  and 
infectious  diseases. If  animals  are  killed  before  shipment,  techniques  recommended  by  the 
AVMA  Panel  on  Euthanasia^  to  minimize  pain  and  distress  should  be  used.  Of  course,  the 
euthanasia  technique  chosen  must  not  leave  a  residue  that  may  harm  the  prey  consumer. 


Sources,  Receipt,  Handling,  and  Storage  of  Prey 


Sources 
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Standing  orders  for  vertebrate  prey  (either  live  or  frozen)  help  assure  a  constant 
supply  since  the  supplier  is  able  to  regulate  breeding  schedules  to  meet  anticipated  demand. 
Live  animals  from  vendors  are  commonly  shipped  via  United  Parcel  Service  (UPS),  or  other 
ground  mail  services,  and  upon  occasion  may  be  exposed  to  adverse  environmental 
conditions.  If  animals  are  shipped  frozen,  potential  problems  parallel  the  shipment  of  other 
frozen  items. 

Inspection  upon  receipt 

Upon  receipt,  a  shipment  should  be  examined  visually  for  signs  of  damage  or  poor  handling. 
Live  animals  should  have  been  supplied  with  food  and  water  and  should  appear  comfortable, 
without  evidence  of  overheating  (such  as  panting  or  prostration)  or  excessive  cold  exposure 
(huddled  in  groups).  If  there  is  a  problem  related  to  package  handling,  this  should  be 
addressed  with  a  representative  of  the  transport  company  at  the  time  of  receipt.  Persistent 
shipment  problems  should  be  discussed  with  the  prey  vendor  so  a  different  transport 
company  may  be  chosen,  if  necessary. 

Frozen  shipments  should  not  show  evidence  of  thawing  during  transport  (such  as  free 
moisture,  ice  crystals  on  the  prey,  appearance  or  odor  of  spoilage).  Once  frozen,  prey  should 
not  be  allowed  to  thaw  until  needed.  While  vacuum  packaging  prolongs  the  storage  life  of 
frozen  meat  and  poultry  for  human  consumption,^^  specific  studies  with  frozen  whole  prey 
have  not  been  conducted  to  determine  whether  this  packaging  would  be  beneficial  for 
zoological  institutions. 

Periodic  chemical  evaluations  of  quality  will  help  ensure  that  the  prey  animals  have 
been  properly  nourished.  As  a  minimum,  whole  prey  should  be  analyzed  for  percent  water 
(conversely,  dry  matter),  crude  protein,  crude  fat,  and  ash.  Mineral  and  vitamin  analyses  can 
provide  additional  valuable  information.  Protocols  for  sampling  and  a  discussion  of 
appropriate  analytical  techniques  are  presented  in  NAG  Fact  Sheet  010  (Quality  Control  of 
Feedstuffs:  Chemical  Analysis). 

When  prey  are  purchased  by  number,  the  number  of  animals  delivered  should  be 
counted.  With  the  best  of  intentions,  mistakes  in  types  or  amounts  of  product  shipped  can 
occur.  A  log  documenting  lot  number,  type  of  whole  prey,  quantity,  and  quality  should  be 
maintained.  This  log  can  help  trace  problems  to  particular  vendors  and  can  supply 
information  on  the  quality  of  handling  prior  to  receipt.  When  prey  are  ordered  through  a  bid 
system,  this  documentation  may  be  the  minimum  needed  to  remove  an  unacceptable  vendor 
from  the  bid  list. 

Storage 

Whole  prey  items  that  arrive  frozen  should  be  handled  similarly  to  frozen  meat  and  fish 
products.  Upon  receipt,  all  frozen  items  should  be  immediately  placed  in  a  freezer  at  an 
average  product  temperature  of  -18°  to  -30°  C,  or,  if  being  thawed  for  feeding  the  following 
day,  in  a  refrigerator  at  a  temperature  of  2°  to  3.5°  C.  Note,  however,  that  the  feeding  of 
frozen  and/or  partially  frozen  whole  prey  can  provide  improved  gum  stimulation,  less 
potential  for  bacterial  growth,  tends  to  slow  ingestion,  and  is  less  smelly.  Regardless  of 
whether  fed  thawed  or  frozen,  all  items  should  be  well  covered  with  moisture-impermeable 
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plastic  to  reduce  dehydration  during  storage.  Stock  should  be  rotated  so  that  the  oldest  items 
will  be  used  first,  thus  ensuring  that  storage  length  times  will  be  kept  to  a  minimum. 

Live  animals  that  have  been  purchased  for  use  as  prey  should  be  housed,  fed,  and 
euthanized  in  conformity  with  the  Animal  Welfare  Act  and  the  recommendations  of  the 
AVMA  Panel  on  Euthanasia  referred  to  as  referenced  above. 

Related  issues 

Upon  occasion,  road-killed  animals  have  been  used  as  food  for  captive  carnivores.  This  is  a 
practice  that  is  discouraged.  Uncertainty  concerning  prior  health  status,  and  spoilage 
following  death,  make  such  a  practice  very  risky.  Sick  animals  or  animals  that  have  died  of 
illness  or  unknown  causes,  of  course,  should  not  be  used  for  carnivore  food.  Further,  if 
muscle  only  is  fed,  it  does  not  constitute  a  nutritionally  complete  diet,  being  particularly 
deficient  in  calcium.  Proper  diets  for  large  felids  in  institutions  subject  to  federal  inspection 
are  discussed  to  a  limited  extent  in  USDA/ APHIS  Policy  #25 
(http://  www.aphis.usda.gov/ac/poHcy/pohcy25). 

Composition  of  Prey 

Tables  1-3  summarize  published  data  on  nutrient  composition  of  various  species  of  whole 
vertebrate  prey  (excluding  fish)  fed  in  zoos.  Additionally,  unpublished  information  was 
requested  from  the  international  zoo  community  and  is  reported  separately  in  Tables  4-6. 
Specific  nutrients  and  nutrient  interactions  warranting  further  investigation  are  suggested. 
Values  are  expressed  as  weighted  means,  or  raw  means  when  n  was  not  stated.  Ranges, 
standard  deviations,  standard  errors,  or  coefficients  of  variation  are  not  given,  although  there 
may  be  considerable  variation  among  individual  values.  Examination  of  the  original 
reference(s)  is  encouraged. 

Proximate  fractions  (Tables  1  and  4) 

Water.  Whole  prey  may  comprise  the  primary  or  only  source  of  water  for  many 
carnivores  in  nature.  [Note:  the  AWA  requirements  include  potable  drinking  water  for 
regulated  animals.  Although  the  animal  may  chose  not  to  drink,  water  should  be  provided 
separately  at  all  times.]  Species  included  in  this  summary  contain  60  to  85%  water,  on  an 
as-fed  basis,  with  a  modal  range  of  70  to  75%.  As  is  typical  for  other  studied  species,  water 
content  decreases  with  age,  while  energy  density  increases. 

Protein.  Lean  (protein)  and  fat,  as  fractions  of  whole  body  mass,  are  inversely 
related.  Overall,  whole  prey  fed  to  captive  carnivores  provide  crude  protein  in  excess  of  the 
estimated  requirements  of  domestic  carnivores.  Protein  and  essential  amino  acid 
requirements  of  zoo  carnivores  have  not  been  determined,  and  reports  on  the  amino  acid 
composition  of  whole  prey  are  very  limited.^^  Given  the  high  concentration  of  protein  in 
prey,  and  the  lack  of  reports  of  overt  amino  acid  deficiencies,  it  is  probable  that  amino  acid 
requirements  will  be  met. 
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Fat.  The  crude  fat  content  of  most  whole  prey  is  much  higher  than  the  recommended 
minimum  dietary  levels  (approximately  5  to  10%  of  dietary  dry  matter  (DM))  for  domestic 
carnivores. ^^'^^  Neonates  have  lower  body  fat  concentrations  than  do  older  prey  animals,  and 
skinned,  eviscerated  carcasses  contain  lower  fat  concentrations  than  do  the  whole  bodies  of 
prey  animals  of  the  same  age.  Amphibians,  in  general,  contain  lower  body  fat 
concentrations  than  do  mammals  or  birds.  Most  laboratory-reared  rodents  contain  more 
body  fat  and  less  body  protein  than  sampled  free-ranging  rodents  of  the  same  species,^ 
perhaps  due  to  energy-dense  captive  diets  and  limited  exercise. 

Although  prey  body  fat  is  a  source  of  readily  available  energy  for  zoo  carnivores, 
essential  fatty  acid  requirements  appear  not  to  have  been  determined.  Minimum  dietary 
requirements  of  domestic  cats  for  linoleic  and  arachidonic  acids  have  been  set  at  0.5  and 
0.2%  of  DM,  respectively.^^  Requirements  for  co-3  fatty  acids,  such  as  a-linolenic  or  longer- 
chain  fatty  acids,  have  not  been  defined.  Assuming  that  zoo  carnivores  have  fatty  acid 
requirements  similar  to  those  of  the  domestic  cat,  the  few  studies  in  which  fatty  acid 
composition  of  whole  prey  has  been  reported^' ^^'^^  suggest  that  essential  fatty  acid  supplies 
would  be  adequate.  However,  peroxidation  during  extended  or  improper  storage  of  prey 
may  result  in  declines  in  essential  fatty  acid  activity  and  destruction  of  vitamin  E.^ 

Ash.  Mineral  concentrations  in  whole  prey  vary  considerably,  depending  upon  prey 
type  and,  to  some  extent,  age.  Neonates  often,  but  not  always,  contain  a  lower  proportion  of 
total  ash  compared  with  adults.  Data  for  some  samples  are  reported  as  a  fraction  of 
"dressed  carcass",  with  head,  skin,  and  viscera  removed  and  with  bones  remaining.  Hence, 
ash  concentration  is  a  higher  fraction  of  carcass  dry  matter  than  of  the  intact  body.  Specific 
mineral  concentrations  in  relation  to  the  dietary  requirements  of  carnivores  are  discussed 
below. 

Fat-soluble  vitamins  (Tables  2  and  5) 

Vitamin  A.  Vitamin  A  concentrations  tend  to  increase  with  age/maturity  in 
vertebrate  prey  through  accumulation  in  body  stores. ^'^^  The  liver  is  the  major  vitamin  A 
storage  organ  for  those  species  that  have  been  studied,  and  liver  vitamin  A  concentrations 
vary  with  carotenoid  and  vitamin  A  intake.  Thus,  body  vitamin  A  stores  also  would  be 
expected  to  vary  with  levels  of  carotenoids  and  vitamin  A  in  the  diets  of  prey.  Adult 
laboratory-reared  rodents,  such  as  rats  and  mice,  appear  to  contain  higher  levels  of  vitamin  A 
than  do  free-ranging  rodents,  such  as  prairie  dogs.  Species  differences  in  vitamin  A 
concentration  are  apparent  even  within  broad  taxonomic  categories,  but  all  whole  prey 

22 

analyzed  to  date  would  appear  to  exceed  the  dietary  requirements  of  domestic  dogs  and 
cats^^  (approximately  4,000  lU/kg  DM)  without  a  need  for  further  supplementation.  In  fact, 
some  of  the  concentrations  reported  approach  or  exceed  presumed  upper  safe  limits  for  this 
nutrient  (33,000  lU/kg  DM  for  dogs  to  100,000  lU/kg  DM  for  cats).^"^ 

Vitamin  E.  Vitamin  E  concentrations  in  the  whole  prey  species  that  have  been 
analyzed  meet  the  estimated  requirements  of  dogs^^  and  cats^^  (about  30  lU/kg  DM)  when 
fed  diets  with  moderate  levels  of  polyunsaturated  fatty  acids  (PUFAs).  High  dietary  levels 
of  PUFAs  may  increase  the  vitamin  E  requirement  fivefold.  Vitamin  E  deficiency,  adversely 
impacting  reproduction  and  health,  has  been  documented  in  raptors  fed  whole  quail.  It  was 
necessary  to  feed  the  prey  quail  approximately  200  lU  vitamin  E  per  kg  dietary  DM  to 
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provide  adequate  levels  of  this  nutrient  to  the  secondary  consumer.^"  Clear  species 
differences  in  vitamin  E  metabolism/utilization  have  been  shown  between  laboratory  mice 

7  15 

and  rats  raised  on  the  same  diets,  "  suggesting  that  species  that  have  not  been  studied  may 
have  different  requirements.  In  addition,  vitamin  E  requirements  for  optimum  function  of 
the  immune  system  appear  to  be  higher  than  levels  needed  to  prevent  the  usual  signs  of 
deficiency,  at  least  in  rats  and  humans. ^'"^'^ 

Minerals  (Tables  3  and  6) 

Macrominerals.  Macromineral  requirements  (as  a  percentage  of  dietary  DM)  for 
growing  mammal  and  bird  species  (Ca,  0.4  to  1.2%;  K,  0.2  to  1.4%;  Mg,  0.03  to  0.1%;  P, 
0.3  to  0.6%;  and  Na,  0.05  to  0.4%)  appear  to  be  met  by  any  of  the  whole  prey  in  this  report. 
Calcium  requirements  for  maximal  egg  production  of  indeterminate  layers  (no  seasonality 
nor  fixed  limit  to  egg  production)  such  as  leghorn  chickens  (2.25  to  2.75%  of  dietary  DM)^^ 
would  be  met  by  consumption  of  adult  rodents,  birds,  reptiles,  and  amphibians,  and  it  is 
probable  that  the  Ca  requirements  of  determinate  layers  (limited  egg  production)  such  as 
large  raptors  are  lower. 

Trace  minerals.  Much  variability  among  and  within  prey  species  in  trace  element 
composition  is  apparent.  There  are  several  possible  reasons  for  this,  including  the  influence 
of  differing  dietary  trace  mineral  levels,  species  specific  metabolism,  varying  accuracy  of 
analytical  techniques,  and  contamination  of  analytical  samples.  Mean  copper  concentrations 
range  from  about  2  to  over  100  mg/kg  of  DM.  Dietary  requirements  for  copper  (DM  basis) 
are  estimated  to  be  2.9  mg/kg  for  dogs,'"  5  mg/kg  for  cats,^"^  8  mg/kg  for  chickens,^^  and  3-6 
mg/kg  for  swine.  Considering  the  high  bioavailability  of  copper  in  unprocessed  animal 
tissues,"  it  is  likely  that  requirements  would  be  met  by  all  prey  items.  However,  it  may  be 
prudent  to  exercise  caution  in  exclusive  use  of  some  high-copper  prey  as  food  for  carnivores. 

Iron  requirements  of  the  above  species  (32  to  110  mg/kg  dietary  DM)  would 
probably  be  met  by  all  prey,  although  some  whole  prey  may  contain  inappropriately  high 
levels  of  iron  for  individuals  with  a  tendency  to  develop  iron-storage  disease. 

Recommended  dietary  levels  of  bioavailable  zinc  (10  to  50  mg/kg  DM)  would  be 
met  by  most  whole  prey  and  are  higher  in  free-ranging  rodents  compared  with  laboratory- 
reared  mice  and  rats.^"^ 

Estimated  manganese  needs  of  dogs  "  and  cats  (5  mg/kg  dietar}'  DM)  would 
probably  be  met  by  most  whole  prey.  The  issue  of  bioavailability  is  relevant  here,  and  poor 
availability  of  manganese  in  some  plant  products  is  responsible  for  the  elevated  requirement 
of  this  nutrient  in  natural-ingredient  chicken  diets  (up  to  66  mg/kg  DM).  Manganese 
requirements  of  chicks  fed  a  semipurified  dextrose-casein  diet  was  estimated  to  be  about  15 
mg/kg  DM.'^  The  manganese  requirements  of  carnivorous  birds  have  not  been  determined, 
but  evidence  of  manganese  deficiency  in  raptors  consuming  whole  prey  in  the  wild  has  not 
been  reported. 
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Data  Gaps 

Information  on  concentrations  of  fatty  acids,  vitamins  D  and  K,  the  water-soluble  vitamins, 
and  essential  amino  acids  in  whole  prey  is  lacking.  The  data  that  are  available  suggest  that 
larger,  physiologically  more  mature  prey  may  constitute  a  very  different  diet  for  prey 
consumers,  in  terms  of  nutrient  content,  than  smaller  specimens  of  the  same  species. 
Likewise,  different  species  of  the  same  class  of  prey  items  may  differ  considerably  in 
chemical  and  nutrient  content,  with  much  of  this  difference  determined  by  the  diet 
consumed.  Diets  fed  to  prey  species  that  are  intended  as  food  for  carnivores  should  be 
carefully  assessed  with  respect  to  nutrient  content,  interactions,  and  persistence  in  tissues.  In 
particular,  the  concentrations  of  fatty  acids,  fat-  and  water-soluble  vitamins,  and  trace 
elements  in  diets  fed  to  prey,  and  their  effect  upon  prey  composition,  require  further 
investigation.  Such  information  should  be  considered  integral  to  the  development  of  optimal 
diets  for  whole  prey  used  as  food  for  other  species,  and  all  should  be  considered  when 
assessing  the  adequacy  of  carnivore  diets.  Based  upon  current  body  composition  data, 
additional  macromineral  and/or  vitamin  A  supplementation  of  whole  prey-based  diets 
appears  unwarranted. 
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Table  2.  Vitamin  A  and  E  content  of  whole  prey  on  a  dry  matter  (DM)  basis.  Values 

expressed  as  weighted  means  or  as  raw  data  when  sample  size  'Vi"  was  not  stated.  

Prey  species  n       Vitamin  A     Vitamin  E       Notes  References 


lU/kg 

lU/kg 

MAMMALS 

Guinea  pig 

6 

16,506 

24.2 

Males,  10  week 

7 

Mouse,  domestic 

6 

35,533 

52.7 

Neonatal,  <3  g 

15 

Mouse,  domestic 

17 

30,888 

173.9 

Juvenile,  3-10  g 

15 

Mouse,  domestic 

24 

578,272 

100.4 

Aduh  or  >10  g 

7,  15 

Prairie  dog,  black-tailed 

30,830 

82.6 

Mean  of  range 

27 

Prairie  dog,  white-tailed 

16,000 

88.5 

Mean  of  range 

27 

Rabbit,  domestic 

2 

6,200 

NA^ 

27 

Rat 

5 

21,333 

470.4 

Neonatal,  <10  g 

15 

Rat 

24 

151,389 

139.2 

Adult  or  >50g 

7,  15 

BIRDS 

Chicken 

6 

35,600 

51.3 

Males 

13 

Quail,  Japanese 

18 

70,294 

66.8 

Diet  effects 

7 

REPTILES  &  AMPHIBIANS 

Frog,  green 

7 

25,110 

82.2 

30 

Lizard,  anolis 

19 

4,880 

44.8 

Adult 

8 

Lizard,  bearded  dragon 

15 

38,562 

95.5 

Various  ages 

8 

Toad,  southern 

1 

15,940 

231.8 

Juvenile 

30 

Toad,  southern 

4 

38,261 

369.0 

Adult 

30 

^Not  analyzed. 
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Table  5.  Vitamin  A  and  E  content  of  whole  prey  on  a  dry  matter  (DM)  basis.  Values  expressed  as 
weighted  means  or  as  raw  data  when  sample  size  "n"  was  not  stated.  Unpublished  data  submitted 
in  1999. 

Prey  species  n       Vitamin  A     Vitamin  E       Notes  References 


ru/kg 

lU/kg 

MAMMALS 

Hamster 

2 

26,666 

12.4 

wcs 

Mouse,  domestic 

5 

17,000 

7.0 

Neonatal,  <3  g 

czs 

Mouse,  domestic 

1 

130,000 

6.0 

Adult  or  >10g 

czs 

Rabbit,  domestic 

2 

NA^ 

60.0 

Eviscerated  carcass 

wcs 

Rabbit,  domestic 

6 

NA 

16.2 

Meat  inch  heart. 

lungs,  kidneys 

wcs 

Rat 

15 

19,265 

139.4 

Juvenile,  10-50  g 

wcs 

REPTILES  AND  AMPHIB 

Lizard,  anolis 

4 

10,583 

11.9 

wcs 

Tadpole,  bullfrog 

1 

NA 

21.6 

Young 

wcs 

Tadpole,  bullfrog 

1 

NA 

18.0 

Mature 

wcs 

Tadpole 

3 

8,727 

62.3 

Puerto  Rican 

MTZ 

crested  toad 


^Not  analyzed. 
Key  to  references: 

CZS  -  Chicago  Zoological  Society 

MTZ  -  Metro  Toronto  Zoo 

WCS  -  Wildlife  Conservation  Society 
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Table  7.  Scientific  names  of  whole  prey  species. 


Common  name 


Genus  species 


MAMMALS 
Calf,  Holstein 
Deer,  white-tailed 
Guinea  pig 
Hamster 
Hare,  snowshoe 
Mouse,  domestic 
Mouse,  jumping 
Mouse,  old-field 
Mouse,  white-footed 
Muskrat 

Prairie  dog,  black-tailed 
Prairie  dog,  white-tailed 
Rabbit,  black-tailed  jack 
Rabbit,  domestic 
Rat 

Shrew,  short-tail 
Squirrel,  fox 
Squirrel,  gray 
Vole,  bank 
Vole,  common 
Vole,  meadow 
Vole,  red-backed 


Bos  taurus 

Odocoileus  virginianus 
Cavia  porcellus 
Mesocricetus  auratus 
Lepus  americanus 
Mus  domesticus 
Napaeozapus  insignis 
Peromyscus  polionotus 
Peromyscus  leucopus 
Ondatra  zibethicus 
Cynomys  ludovicianus 
Cynomys  leucurus 
Lepus  califomicus 
Oryctolagus  cuniculus 
Rattus  norvegicus 
Blarina  brevicauda 
Sciurus  niger 
Sciurus  carolinensis 
Clethrionomys  glareolus 
Microtus  arralis 
Microtus  pennsylv  aniens 
Clethrionomys  gapperi 


BIRDS 
Chicken 
Duck,  mallard 
Goldcrest 
Pipit,  meadow 
Rook 

Quail,  Japanese 
Tit 


Gallus  gallus 
Anas  platyrhynchos 
Regulus  regulus 
Anthus  pratensis 
Corvus  frugilegus 
Cotumix  cotumix 
Parus  spp. 


REPTILES  &  AMPHIBIANS 
Frog,  Cuban  tree 
Frog,  green 
Gecko,  fox 


Osteopilus  septentrionalis 
Rana  clamitans 
Hemidactylus  gamoti 
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Table  7  continued.  Scientific  names  of  whole  prey  species. 


May  29, 2002 


Common  name 


Genus  species 


Lizard  (19  spp.) 


Lizard,  anolis 

Lizard,  bearded  dragon 

Snake  (4  spp.) 


Tadpole,  bullfrog 

Tadpole,  Puerto  Rican  crested  toad 
Toad,  southern 


Coleonyx  variegatus 
Callisaurus  draconoides 
Cophosaurus  texanus 
Crotaphytus  collaris 
Gambelia  wislizeni 
Holbrookia  macutata 
Phrynosoma  comutum 
Phrynosoma  modestum 
Phrynosoma  platyrhinos 
Sceloporus  clarki 
Sceloporus  magister 
Sceloporus  scalaris 
Sceloparus  undulatus 
Sceloporus  virgatus 
Urosaurus  graciosus 
Urosaurus  omatus 
Uta  stansburiana 
Cnemidophorus  tigris 
Xantusia  vigilis 
Anolis  carolinensis 
Pogona  vitteceps 
Chilomeniscus  ductus 
Contia  tenuis 
Salvadora  hexalepus 
Sonora  semiannulata 
Rana  catesbeinana 
Peltophryne  lemur 
Bufo  terrestris 
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